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(54) EXPANSION VALVE WITH SOLENOID VALVE 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the size of a solenoid and to save power 
consumption thereof by providing a pilot hole on/off valve for driving a power element 
by sensing variation of low pressure refrigerant from an evaporator and another pilot 
hole on/off valve being driven through a solenoid and switching both valves. 
SOLUTION: A power element 10 has a temperature-sensitive chamber 12 formed by 
partitioning a low pressure refrigerant channel 3 with a diaphragm 1 1 and senses the 
temperature of low pressure refrigerant. A pilot valve 27 moves through a rod 29 as 
the diaphragm 1 1 displaces. Another pilot valve 30 is disposed oppositely to an 
opening of a pilot hole 25 on the back face side of valve and fixed to the forward end 
of the movable core 41 of a solenoid 40. When a solenoid valve 42 is not conducting, 
a valve 5 is pressed against a valve seat 4 and a high pressure refrigerant channel 2 
is kept in closed state. When the valve 42 is conducted, the core 41 is attracted to a 
fixed core 43 and the valve 30 is retracted and the opening on the back face side of 
valve is opened. 




—45 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



27.02.2003 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAANGaWAbDA41 1 304298P1 .htm 2003/08/1 8 



(i9)B*BwiFff (jp) (12) ^ ^ ^ ^ (A) mmmmmm^ 

#11^11-304298 

(^VAmS ¥fiEll¥(1999)llH 5 a 



(BDinta* mm^ f i 

F2 5B 41/06 F2 5B 41/06 T 

F16K 31/06 38 S F16K 31/08 3 8 5F 





4$B¥10- 113120 


(TDtHBA 


0001336S2 












ifEjaiO^ (1998)4^233 




JfCS»A5^TWnHHri211««4 






(72)KM# 


js:ffi 








jto{^Aii=-*«ffl»ri2ii#«4 *fcs^ 














(74)ft)aA 





(54) [%n<o«lt;} «tt##»3B# 



(57) l^] 




(2) 



«tra^ 1 1-304298 



irffilic7)^D^gBffl-ri.S2cOAMn-y h?LglW#i:^ 
[000 1] 

[0002] 

[ 0 0 0 3 ] ;t/iL, ^^HA^SStiSft'^fi^c/^a-t^ 

^Mz}5\,^xii, mm(r>!m(r)^j:^^m%i^iztx"<^m 

1.0 

[0004] 

[0005] ^zx'^ma. M^^^^'^mm^tii 
mmi^. 'hmximmti<r/j^-^j:\ v y -f h x-n o 
I. 

[0006] 



i^K}mi)mfSBmm(om^izm&^ tifMiz 
±m*'^n\^ixs!.s^titi^i^t, 'j—^m^i 
xisimx '0Tmizi5\,^x±iim&<^mtmA 
J: 3 izm^^iitzmsmt . ±ie#fl=t mz^m 
iz-mt^i^rn'Mm Lxmrn^z^m 
^ii. mm*^±msmmEm^Ktixoiz± 
tm&mizmix&m$tLtz\:^xhyiKmt. mu 
-mi:<o±^^^mmw»i:^i. m^^xhym 
tti*i^M5iLT-ffi*«±ia#*o=gfffifflitcignL, mm 
ii^usMBmrnmnti^^^ o -y hjit . ±m.m 

,^»LTf^M■rl.''^V-x^;><y iJlgiiSixTi 
IfiAM D -y h?LSri8W1-Sm 1 iO^M d -y h?Ufiffl# 

, y w / ^ Htci -5 xmwj^tixiMi^-^^ d >y hfio 

^#:^rfffi(i«0ian$rraK-rSII2<O>'NM n-y h?L^WF 
[0007] 

immmmm] mm^miix^m<miEm 

ray) coi^^^^ ^Mzm^^htihmi&^^^^LX\>^ 

lggR#<0*#::/D>y^'lt{i, mi^ilX\^t£\-m, 

[0008] ^Emm2{m'px'9yy^mzmf 
xm&ztix^'^^. ^LT, ^ff)&^<7)ME<%mm2 
commz. '§mmm>bfz^m4i}m&$tLX\>^x. 

[00091 Uct^-oX, ##:5*J#/l4Ci^LtV^ 

mmmL^j:i}'^hmmizmrTkttLi>. 
[00101 ^mA<D4"C<9mcr,mm^±.u±. #)t4 
ck <o±^^j:'i^mmK7tiim.i%mm3tmcLx^ 

m^hXis'O. ^<r>n'MK7co9\-^mzJi^-xu^y 

MOA^IXOWfoiiTV-ii.. 

[00111 A-v-xUj^vh 1 Otc«±, ffiE^$«EgESS 

3mm(:h<mii^^ryyM.i ix-mhixtzms^ 

^1 2*^'JgfiS$/lTl'>l.. ,®S^l 2rt(CJi, J0j«i:|Bl 

L. ^ix\iZX':>Xm\&&l2mS.M^^th. 
[00 12] y^T7yM.l liOKffi ()SiS^12J|-0 
ffl ) tci±. il^li 1 5 tc:$l^?^i/::Sffl3 ^ ;wxr 'J y 
■fl 6(Ci-5T#^$itf^r-^r77ASttSl 3A>S 



(3) 



!«f^¥l 1-3 04 2 98 



[00 1 3] sifigfi nMiL7 tmrn-^iy-tx 

^3 /p;^^ y y / 1 6 coft^:*! 5-«t# ^ J: 3 (ci 
[0014] «ji?L7rtC«l, hyttg|5«2 035««li 
t^-:)-CfcO. tf;^Ny«^«2 0*>-«Si!{cijV^TP 

[0015] iBES2 1 nti&smmts t^orati^ 

^tca*mTV^^*\ #^4 J: ^TrSMfigiOiaffiJ^M 

BSE?§2l*ltiiES2 mtii, f Xhy:Kg|5tt20i:S 
m7tiOK^g|5 2 2 2:tfrfC$l5V^8lrBSa 

[ 0 0 1 6 ] tfX h y«a5« 2 0(i, #^4 l^^ilii^ 

i>^fcitiea$^tJt5iM«2 4 ^yt-LT#*5 i-fts<j 

•/hfL2 5*<Jg^$ix-Ct^*. 

[0 0 171/N-^D"/V?L2 5{±, iJ-7S§2 2J;');*v 

SR^Ji- (#Ji4i!l3t)»'o£-CS08oa5^) (ct>UT#114J; 

( 0 0 1 8 ] /^'f n -y ML2 5<7)iffl£E^WP«Qj5^(w 

Lt . Wz%'$.%ixrz% 1 <0/nM n .y b#ft:2 7 A^IS 
a$^1.•CV^T, h'Xhv:K^«2 0WcEMSiX)tl§»'-' 

Siffi3^;i'xru y/2 stc j:-ot:fflt:«ri6itzft^sti 

[0 0 19] ;t0^lcOAMo-yh#i*:2 7h^N*V-x 
V^yMOco^^>fT75i»Sttail3tco^t:{i. ^ 

J^2 9«0?§!i*^ag^f<:v'>|,. t^c*^'o-C, r^T75 
1 1 (Tt'mXlUzif'iXxi-, H 2 9 Sr^LTIS 1 Wn' 
'<D'yh#*2 73&«»«lL. >'-?-^o-yhfL2 5i:f3ffg 
2 ll*lfc<?5ra*5Wffl$fLl.. 

[ 0 0 2 0 ] /-^^ D-y h?L2 50#«strBlil^niwMl6l 
LT. ll2^0v^Ma•y^#^♦:3 0*^l^a$i^t:v^?,. % 

2<?)A°^n yh#{!ic3 0ii:, l^^{::i-oT*{*:rn .y ^' 

1 ic-«sfi^tcK 0 ftttf>n.fc y ^ 4 0 "iii^-E 
4 \(n^m\zW)mhtix\^h. 

[002 1] fLT. nB.■3^)VA2^zm%^tlX\■^ts: 
«;3 0*\ ■5ril^S4 1 i:ilSft;-E;4 3 fciorBl(c:frJfS 

m.'^Miw.mnAiVxr')v^AAm^mi.'^x^ 



[0022] l.;t**-7Ts >'NMn yh?L2 5JiSl<7)A' 

-^nyh#«t27 0 < ^(cffl t T v ^ h 

(r>X\ mSM2\Hi'J-m2 2iirLX^Mm-h^ 

mAii^TW)nmmwM2tmE.wztj:'yx\^ 

I. fcOiS^. ##:5A^iI^3-f;l'Xr';y/3 l«Ott 
J: o -c#-S4 L#{t^>tiT . aff}#«sgK2 

[0023] -ftt, Hai3'f;M2(Cji«^-rSfc, 

ii2(c.T^?ni.J:3tc. ■5r»i^/t;4 1 *«is^ifeE;4 3{c 

m-:>\fhtiXm2<r)JUu^v h#ft3 0*i#i*5«OW 

[0024] Lm'm^j:ini, ■s^m^-'A 1 tasi^ 
;-s;4 3b(r>^i.z-itmM.^titzsm::i^)vxr^) v^a 
A-km^^'thfS'rf£<^x\ ®a3^/M2{:itmm 

wmiimvz>v^<xmts. 

[0025] %2<r))Mxi^y V^^3 Oif^^S<rrm 

y M 0 J; -^TlW^ixSII 1 <59aM P y 
2 7tJ;o-CISffl§^S. 

[ 0 0 2 6 ] 113 fflE}^»gK3 SrSmi-jSE}^ 

corggi:E:'j<7)^-f[:fcJ:-:'TA*'7-xwy y h i o*«i!i 
f^t, -5-itCJ:otD7K2 9Sr:n-LmiWt>fD-y 

[0027] ClcO^reiC^I- 1 . AM o 'y h?L2 5*^'^ 

# , i!ES2 1 rtA<#;i4 1 ^mmr)m.WkWk2 

l*li:^L-CKEt=5rl.^«, t'Xhy«gp«2 0t# 

[0028] ®E<^MS 3 $:aix2.(SE<^M<7)^«^ 
T {E^)Ji#) *^S>^i:. ^^7-xu^yMO<0lii# 
tioT. ll4t5^Sixl>i3(c, 07H2 93&«IS1<?) 
AM n -y h#fi|s2 7*^^>5SffitTlS 1 n -y 
2 73!;<#«2 eiCifU^tt^jixl.. 
[0029] ^:£OUt®tw^rl> i: , aM n >y ^?L2 5*<!ffl 
iiES2 1 -^'SS2 2 $-:frLT#Jl4 j; OT 
fflJcoSE/^^jm 2 1*1 1 aai L T E:>] Anr JS^ . 
5 *5E^3 >f 'J y / 3 1 T#i4 lc# LMtt 

[0030] Z(r)Xb\,z. VX^JA YA^Ifi^^vmM 

)L^-h(m^^Wf&'l'X'imth}^V-:s~V^VY\ 0 
\Zl otH 1 iOAM D -y h#*2 Kmmfi^'^^ii. 

[003 1] 



(4) 



ItBSTl 1-304298 



1112 ] *m<^mmm<^mmms^f(mm 



104 ] m^mmmmmmmmwm^mmm 
3 mmm 



4 
5 
10 
20 
21 
22 
25 
26 
27 
30 
31 
40 
4 1 
44 



|^2c7)AMa-y h^#c 



[01] 



[021 





